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May 28, ,ofi

Mr. Jeflrey SharP, R.G, C.E.G.

Associate Engineering Geologi st

Site Cleanup I Unit
Regional Water Quality Control Board

Los Angeles Region
320 West 4th Street, Suite 200

Los Angeles, California 90013

soil Remediation System Installation and Progress Report

Continental Heat Treating, Inc'

10643 South Norwalk Boulevard, Santa Fe Springs, california

(SL IC  No  1057)

Dear Mr. SharP.

Fero Environmental Engineering, Inc. (Fero) submits this soil remediation system installation and

progress report for the referenced site on behalf of continental Heat Treating, Inc (cHT)' Fero

submitted a workplan dated May 1g, 2001, to Mr. Eric wu of the Regional water Quality control Board

- L,os Angeles Region (RwecB) to remediate near surface subgrade Tetrachloroethylene (PcE) and its

degradation byproducts identified in the impacted soils around the former dry parts cleaning equipment'

Fero proposed to remediate the soils using a Vapor Extraction System (VE'S) As a consequence of the

remediation technique selected, gasoline constituents identified in the soil from a release on an adjacent

refinery property would also be remediated. The RWQCB approved the workplan in a letter from your

oflice dated Janu ary 24, zoo2. This report presents details regarding the installation of the soil

remediation system and initial system operations

I. BACKGROUND

Environmental Support Technologies, Inc. (EST) conducted a subsurlace site investigation at the subject

site in March 1gg7 and they prepared a'report on the investigation titled, site As'sessment Reporl,

Coriirental Heat Treating (Report), dated May 61997. The Report describes previous investigations

conducted at the site uy EST and it provides near surlace soil sampling data collected by Green

Environmental. EST and Green ijentified chlorinated hydrocarbons consisting primarily of

Tetrachloroethylene (PCE) and Trichloroethylene (TCE) from grade to just above the water table

proximate to a former degreaser location. The PCE and TCE were detected at maximum soil gas

concentrations of l,g4| ig/L and 156 stg/I-, respectively near the nortleast corner of the former

degreaser and the concentrations generaily d..r.ured with increased radial distance away from that

location. EST collected soil gas sample, ut t 5 locations across the site at up to four depths at each

location to a maximum depth of 35 ieet. Based on the soil gas results, a boring was conducted to
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groundwater approximately five feet to the south of the former degreaser' Groundwater was

encountered at approximately 68 feet below grade (fbg). PCE was detected in all of the soil samples

collected from 5 to 60 fbg at concentrationi ranging from 4.8 to 130 pg,4<g Fero believes that a

suffrcient number of soil gas samples and soil matrix samples have been collected at the site to determine

the vertical and lateral extent of the organics for remediation purposes'

II. REMEDIATION SYSTEM INSTALLATION AND PROGRESS

In anticipation of conducting vapor extraction at the

South Coast Air Quality Control Board (SCAQMD)

permi t  on May 7 .2002.

on January 13,2004, Fero conducted a test of rhe2" well installed by EST to determine whether it

would provide sufficient capture efficiency. A, 1.74 Hp Siemens blower was connected under a various

locations permit with the scAQMD to ihe well. The blower discharge was channeled through three

carbon canisters before release to the atmosphere. During the test, Fero monitored the vacuum that

developed in the probes that remained lrom the EST investigation. The blower drew a vacuum of 48"

water column at the well head indicating that although the formation exhibited a low permeability to air

flow, it was amenable to vapor extractLn. The highest vacuum achieved at the onsite probes was 2"

water column. The discharge concentration of volatile organic compounds (VOC) measured at the

blower using a Photoionization Detector (PID) was in excess of 2'000 ppm' Fero subsequently

connected the EST well to a 2.5 Hp blower and voC treatment system located at the rear of the building

The vapor extraction system was started on February 23,2004. Electrical issues related to the high

vacuum required of the blower and a supply load restiiction caused the blower to trip out after it heated

up. This problem was corrected Uy f*,lui.fr 2, 2004 and the system operated continuously except for

carbon change-outs since that date.

Unfortunately, although vacuums developed in all of the probes that remained from the EST investigation

after the system was started, Fero was unable to determine the depths of the probes so additional probes

were installed on March r, z0o4 Two borings, FP 1 & FPz, were conducted to 60 feet below grade (fbg)

and five probes were installed in each boring at depths of 5, 15, 30, 45 & 60 fbg' Vacuums were

measured in the probes on March z,2oo4 after the system had a chance to equilibrate' Table I provides

the vacuums measured in the probes. Figure 1 shows the locations of the vacuum extraction well and the

soil gas monitoring probes.

Consistent with the SCAeMD permit, Fero retained Hydro-Geo Spectrum to monitor the discharge from

the second carbon canister and from the stack to veri$r compliance with the permit requirements once a

week for the first four weeks. In addition to the compliance monitoring, a round of initial soil gas

concentrations were collected from the new probes on March 16,2004. The soil gas concentrations are

summarized in Table 2.

site, Fero submitted a permit application to the

on March 14. 2002. The SCAQMD granted a
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Continental Heat Treating, Inc.

10643 South Norwalk Boulevard, Santa Monica
March 2,2004

Vacuum
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2 . 5
2 .4
t . ' l
1 . 4

-Table 2-
Soil Gas Concentrations

Continental I Ieat Treating, Inc.

10643 South Norwalk Boulevard, Santa Monica
March 16,2004
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1 0 7
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The permit to operate granted by the SCAQMD, required equipment monitoring with a PID on a daily

basis for the first two wleks and then the schedule was to be adjusted depending on the discharge- Fero

conducted scheduled vapor sampling at the blower, between the GAC canisters and at the discharge stack

ND : not dctected at laboratorv detection lirnit.
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using a PID to confirm compliance with the SCAQMD permit daily for two weeks and is currently on a

bi-weekly schedule. The initial total VOCs concentration measured at the wellhead using a PID calibrated

for iso-butane was in excess of 1200 ppmv. The blower is currently drawing a vacuum of approximately

46" water column which equates to a flow of approximately 90 scfm. A copy of the monitoring log and a

copy of the laboratory report from Hydro Geo-Spectrum for the initial probe monitoring are attached

hereto as Exhibit A.

Fero intends to continue to extract at the site until the discharge concentrations drop to acceptable levels

or until an asymptotic relationship is established between the concentration and the baseline. When either

of these conditions occurs, the system will be tested for closure This report is being provided as the

system installation report and as an initial monitoring report due by July 15,2004. Subsequent monitoring

reports will be generated and provided to the RWQCB as requested in the January 24, 2002 approval

letter. Should you have any questions pertaining to this soil remediation progress report, please do not

hesitate to contact me at (714) 256-2737

RLF: slf '
[3ll I VESInstallRptl

cc: James Stull
Continental Hcat Trcating

Bob Schneider
Trilogy

-4-

Rick L F
President
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EXHIBIT A

Monitoring Log and Soil Gas Lab Report



SOIL VAPOR EXTRACTION SYSTEM

VAPOR TREATMENT FACILITY MONITORNG
Continental Heat Treating

10643 S. Norwalk Blvd., Santa Fe Springs
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March 20. 2004

.lohn Petersen Rick Fero
-13 I West Lanrbert Roaci Unit J0-5
Brca. CIA 92621

Dear John.

Enclosed please f ind the repof i  on the vapor sampl ing and anal;-s is perfbrnred at Cont inental  Heat

Treat ing in Santa Fe Springs on N{arcl t  l6- 17. 2004.

l 'he report  consists of-one bound and one unbound copy u' i th the fol lor l ' ing sect ions.

Technical  apprclaclr  u i t l t  results attc l  c l isct tssion

Spreadshe e t  o f  Resu l ts .

Data quant i tat ion sheets in LARWQCB format

QA/QC in L,AR\\ 'QCB fbrnrat.

Chronratogranrs (unbound copv onlv).

I f  you hale any clLrcst ions or adcl i t ional rccluirenrcnts. pleasc do not hesi tatc to cal l .  I t  rvas a plcasure

lvorking u' ' i th you. and I  look fornarcl  to futurc projccts.

Sincercl t ' .

,rr/7.2t / -/
l l aphc  Pav l i ck

f) i rector

Post Office Box 91740, Los Angeles, CA 90009
Phone ( 3 10) 823 - 6661, FAX ( 3 10) 822- 6661( or 6668) E mail: HydroGe oSpe ctrum@ aol.c om



SOIL VAPOR TECHNICAL APPROACH

Pre-instal led nested probes to a nraxinrr,rm clcpth ol '60 ft  bgs wcre santpled as fbl lows:
The tubing exrt ing the surf 'ace of the qround is connected to a glass sampling bulb f i t ted with
Tcf' lon stopcocks ancl a viton rubber sanrpl ing port. This bulb is corrnectcd in tum to a vacuum
gauge. f lowmcter, and portable sampling pl lmp. Init ial ly both stopcocks arc closed, and the
abserrce of f ' lou'and thc presence of a sl ight vaclr l lnr is noted. This dernonstrates that t lre
sampl ing t ra in  on the thrcnc l  o t ' thc bLr lb  is  Icak- t ight .  Then the l l rs t  s topcock (pump end)  is
opcncci ;  thc abscncc of  f lou 'c lcmonstratcs that  thc sampl ing bulb i tsc l l - is  leakt ight .  The grouncl
cnd of the bLrlh is then opcnccl. ancl a t lovn'of 150 nl int in is maintained tbr seven to ten purge
vtt lunrcs. Two VES ports ucrc sanrplcd as above exccpt the f lolv l 'n'as incrcascd to 500 ml/nrin.
vi lct lLt l .n test rvas pcrfbrntccl to cttsurc t lr is incrcasc ol ' f low ratc had no efT'cct on absence of
vacuunt .  The wel ls  wcre rve l l -sca lcc l .  and c lear l l ,  f i l led wr th the so i l  vapors at  cqLr i l ibr ium; to
verifv this, onc sarnplc u,as taken at a very lorv purgc volunre and observecl to be identical with
t l te results obtaincd f ionr thc samplc takcn at a Ionger pl lrge t inre . Dunng the sampling a foan.t
conta in ing isobt t tanc or  x l t  opc l r  cor t ta incr  conta in inr  a  pc l t ta l tc-soaked k inr rv ipc is  cxposcd to
thc sampl ing t ra in .  Any t race of  pcntane or  isobutanc dctcctcd in  thc santp le ind icates the
int rus ion of  ambient  a i r  in to the sanrp l ing t ra in .  inval idat ing the resul ts  of  that  sample.  No such
lcaks rvcrc c' lctcctcd u' i t l t  atty of ' the sanrprlcs. The stopcocks rrcre then clclsccl (pLrmp end f irst),
and thc sanrple retainecl rn thc containcr. Approxin-ratcly 2-5 NG cach o{'dcLrtcro-chlorofornt.
deutero-acetone. deutcrated-nrethylcne chloride. deuteratcd-tolucnc and deutero-benzene were
added through thc septunr  in to thc bulb.  Thc recovcrv o l - thesc isotopica l ly- labeled surrogate
compounds dcmonstrates that thc bLrlbs have rcrlainecl leak-f iee r,rp Lrnti l  t l te actual analysis. A
recovery of 909'o is desirablc; a recovely of less than 75'1,i ,  requires rcinjection. resanrpl ing, or
nay quuli f t ' the santple results. Thesc bulbs 'uvere then delivered to the mobrle laboratory for
analvs is  by GCMS.

A



Theana lJ rseso f theso i l  vapo rsa rnp lesp roccededas fo l l ows .A  l n r l  a l i quo to fso i l  vapo rwas
withclrzrwn l iom cach bLrlb and injectcd into a [{cu,lett-Packarci modcl 5890 or 6890 gas
chromatograph interlaced to a Hervlett-Packarcl nrodel 5972 or 5973 nrass spectromctcr.
Chromatography u'as performed in such a rvay that the conrbination of retention t imes and mass
fiagnrcntatron al lowcd fbrthc contplcte separation ol 'al l  the target compounds. The mass spec
rvas operatedin lhl l ,scal modc betu'ecn 35 and 3-50 anrLr. This al lou,s lor thc identif ication of
any vo lat i le  orqanic  species that  nray be prcsent  in  thc so i l  vapor .

' i ' l re 
fbl lowing laboratory OA/OCrvas pcrfbrnrccl. An init ial f ir . 'e-point ci i l ibration was run on

Deccnrber  l ,2003 and FebrLrary 13.2004 A laboratory contro l  s tandard (LCS) f romAbsolute
Slandords Volati les Mix rvas run at the cnd of thc sanre days and at the end of thc sampling
days. Thc daily standard. rutr on thc sampling days, rvas nraclc l i 'onr Supelco ccrt i f icd Custom I
rnix. The init ial cal ibration vu'as also nln on this stanclard stock. Thc surrogate calibration curve
was mn on Aldr ich cer t i f ied matenal .  A l l  rcsu l ts  r .verc wi th in  the LAWOCB and FIGS
requlrements.

Two notable ac' lcl i t ions to thc LAWQCB rcquircments \\"crc dccmcd neccssaly:

I " ive isotopica l ly- labeled surrogates.  D6-Benzene.  D2-Methy lcne Chlor ide,  D8-Toluene,
D6-Acctonc and D-Chloro lbrnr .  rvere added to thc co l lcc t ion vessc l .  a  125-ml  g lass bulb
fitted lvrth Teflon stopcocks and a viton rubber septunr. to nreasure recovery percentages.
The benzene. toluene, nrethir lenc chloridc and chlorofbrm surrogates are used to verify
thc rccovery of the BTtsX and chlorinated hydrocarbons respectivcly; a recovery of at
lcast 90% is desired: less tharr 750,6 fccover rcquires rcinjcction. resanrpl ing or ntay
quali / t '  the sample results. The deutcratcd acetonc is a mcasurc of the possible presence
of watervapor in the satnple and general condit ion of thc chromatographic systcm in
ternrs of hydration: a recovcry of 75"h irrdicatcs acceptabil i t i r  of the complete sampling
and analysis procedure; below this level. water vapor presence in the sampling l ine
should be investigated or chromatographic dehydration procedures should be considered.

i i .  Isobutanc or similar vapor rvas uscd to surround thc sanrpl ing trarn at thc surface to
identify possible ambicnt intrusion into the sampling train or down the outside surface of
the sampling tLrbing connccted to the subsurfhce.



RESULTS AND DISCUSSION

Tctrachloroethylcnc lr 'as obsen'cd in al l  of thc probc sanrplcs to a nraxinrunt concentration of '
281 7 ptg/L.  Mediunr  concentrat ions of  t r ich loroethy lene (TCE).  1 .2-d ich loroethy lene (DCE) and
vinyl chloride (VC) rvcrc obscrvcd in some of the sanrples. Low concentrett ions o1'toluene were
founcl in ntost of thc santplcs to a nraxinrLlnr conccntratiorr of 3.1 nrcg/L; high conccntrations o1'
hydrocarbons \\ 'erc found in al l  of thc probc samples. to a ntaximunr concentration of 12000
mc-q/L. Low to mcdtum concetttrat ions of vinyl chloride , 1.2-dichloroethylene and hydrocarbons
werc fbund between drunts 2 and 3; no volati le organic contpounds (VOC's) were fbund in thc
stack sample.

Targct compounds include al l  thosc I isted on the init ial cal ibration spreadsheet. Tentatively
Ident i f  red Compounds (TIC's)  rvere not  c ic tected in  thcse sanrp lcs.

Because of drttcrences in rounding philosophies bet"veen thc Water Board fbrrs (Quattro-Pro)
and thc sprcadsheet (Exccl). thcre nray occasionally bc a di l ' { 'erence in thc decimal point of a
value.  This  is  not  considered s ign i f - icant  and shoLr ld  not  bc a caLlsc of  conccrn.

All  QA/QC requirements of both HydroGcoSpectrum (HGS) and LARWQCB werc met.
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HydroGeoSpectrum
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l i r , :spot ls . r  ' . ' - i  a l

M i n .  R i i F '
v l ' t ' ' l '  R 'T i l ' '  I l i ' - '

C  : ' T H P C H E M \  I  \ D A T A \ , V O E 0 2  0  9  .  D
I  f .  M a r '  2 ' , . l 0 , 1  i I : 7 2  a m
.qTANTDARI-T 5ING

I5MARLT. l
ron  P r ,L rams  :  r - l , e rn t  .  p r

V i a I :  I
O p e r a t o r - :  R . r p i r e  l I G S
I n s t  :  G C / M S  I n s
M u l t i p l r :  1 . 0 0

( R T t r  I n t e g r a l , o r  )C :  \ H P C H E M \ 1 1 1 M E T H O D S \ 1 2 0 1 0 3  .  M
FT]LL SCAN
' f u e  

M a r  L 5  1 2 : 2 9 : 3 5  2 A 0 4
M r r l t  : - p 1 c  L c v . l  U a l i b r a t r o r r

0 .  r-r  0 i , r  Mr '  .  Rel
1 5 1 i v l  l l i .  l - \ ' -  I

5 0 ?  M a x .  R . T .  D e v
1 5 0 ?

I  l I  : -  a

A l  P - i

I

l
1+

l '
l r

7
tq

!)
I 0
1 1
l 2
1 l
1 4
I t )

1 6
1 . /
1 8
l l r
. : 0
2 7
L L

: l I
2 4
,, l:t

2 6
;', ' l
2 8
2 , 9
-r, 0
.-r, 1
3 2
j l

3 5
3 6
4 3
4 4

l  lr ,.rnf.l ot t r rcl

\ , - 1 1 \ I  I  C h l o r r d e
I  I  1 - ' r r l l : r rmr -  t  l t . l t t t '
i ' i t  l c r o r : t - h a n . :

,  I  l - )  i . c l t l o r . o e t . l r , : t r e '
, l ' \ ( . t . , f  on?
t ' i , :  L .  l r . ; ]  ene  Ch lo r r  c l e
I , . l  I l i l h l o r o . r t  J r . ' n i :  ( t o L a l )

l ,  I  D r  c l - r l o r o e l l ' i a n e
i ' l i I o l c . r f  t - . r ' n r
'  

, ' . 1 .  l ) i  r . ' ] r l o r  o , - t  1 r , l n , -
. , 1  t s r r L i l r ] ( ) n e l
.  ,  I  , : L  

' I ' r ' i , . r l r L o r L r r - t - h . r n i .

( " : , r  r ' - l . on  T - |  r - ach l  o t  i c ' l ' :
l - l ' t l t Z F - t l I :
' i '  r  i  r ' l l  L  { )  t ' r - .e r t  l ' i , . , : r r t :
)  , , :  1 - r j  c h l o r o p r o p a n e
l ' l  L  l t t t o r l  j  t r l r  L l  t -  o r n ' t t ,  l r ; r t r i :
, : i  i ,  I  ,  r  L l  L r ' l t " l  O r O p I o ] t , - n a
' I  ' 1 . . j  l ,  L r ' 1 r l  , r  p t c p e n a
' . ,  I ,  ) .  ' f r i . r ' l r l L r r o e l h a n o

I I i  b r  o m o c h  l  o i : o m e t  h a n e
l r , r ' o n i o l o r m
.l lu1.-: t- ir,,,. i  2 P,:nt-,:1non.:l
' i ' o  l . t t * - : t t , . :
' i ' ,  I  I  t ' , e r - ' l t l  O  L ' . . - .  t  l t ' : n r
I l  -  l -1 , - - - ' :anonr-
, .  1 t  I  r . r r - r , rLre l t  z  e I la
l l t  1 r 1 ' 1 h l n z ' - n r :
,r',t; 1. .: tte l l_ r-r t a l r
i  i  I  i ' 1  

' r -  
1 1 q

' : ,  
1 ,  1 ,  2 ,  T e t - r a c : h l o r o e t h a n e

' ,  ,  I  , 2  , 2  T , : 1 - r a c h l o r o e t h a n e
i i t i f ioN 11
FREON _  1  2
] . t i E i ) N  1 L  ]
l r r= l r - i  22
r : i I . -a t1 l4  _1 B

AvgRF

2  . 5 4 1 )
( > ) J  .  ] ' t ' ' , ( . ,

2 . 1 8 9
_ t  . 9 ' l  l

7 8 ( ' )  . r 4 2 .
4  .  a 4 ' 2
8 . ' / 5 r )
7 . \ 2 6
' l  . 8 5 0
4 . ' ' '/ ', ' l

2  .  L - 9 f
7 . t  > ) 'r) .

f  . 4 2 , 1 4

1 0 . 7 1 ' l

\  . 1 7 1

4  . 4 1  . )
i . 5 8 8
f  . 2 q ?

5 . ' t r 2
1 . 4 ! r ! ,
f  . l 4 t _ :
' /  

. ' 2 ' /  8
I .  l r O f i
' /  

. . )  3 2
1  . ' l ' t  l
B .  a . 5 t

l l r . 4 ! . r - l
\  . 2 O C

1 ' / .  L r 7 1
7  O  . 4 ' : ) - /

5 . 1 f  - :

8 .  1 9 2
c t  '  ( ' \ f

.-t . 14 0
9 . 0 5 5
3 . 3  6
i )  . 6 8 1

CCRI '

2 . 2 2 2
7 1 5 . . 1  l a

? .  .  \ 6 r
l . 6 l t

7  l , t :  . f a l :
4  . 0 L . 4
! . 1 8 4
7  . 4 \ ? ,
8  . 4  / ! , .
1 I  .  ' )  P , l

2  . 8 6 2
J . (.,t-,) \ j

1 . 4 1 1
1 1 . 6 1 _ l

(. . ?.':, ̂
1  .  r 1 7
8 . 2 f 1
J . (, '-.A

{ r . . ' 1 5 8
) . 4 ' . / ? ,
' /  

.  281 )
8 .  r J t l l

8 . 5 t _ 1 2
8 . ' 1 3 . 1
5 . 1 + 8 7
B .  t l l l l

1 1 . : l  r l
t ; . 2 8 4

1 5 . 3 0 8
' : l . 0 0 r r

f  .  A ' : - J
! r .  I 0 ' 7
' ' t  . l ) . ( '

2 . 1 8 3
! l . 0 a , . ! l
2 . 9 8 0
8 . 2 9 /

? D e v

E 3  1 2 . ! r
t t l  r '

E 3  f  . 2 .
E 3  8 . 4

t : . f

E-l " 0 . -')
E 3  7 . 2
E 3  1 . 0
l l3  8  .  0
E l  a . t "
E 3  6 . 1
E 3  " ) . . 1 )

t r 3  , 0 . 7

f i 3  B  . 4
I r 3  I  . 4
E 3  ' 1  

1 . 6
l l l  8 . 1 )
I t 3  4 . t ,
E 3  1 1 . 5
E i r  O . ! r
E l  - ' ) . . ( )

E 3  1 0 . 1
1 1 1  0 . 0
E. t  -  I  0  .  1
I i 3  L l r .  ( l

E 3  2  . , )
E_l  

' l  
.  ( t

u 3  t .  i ,
E 3  r 0 .  I
E 3  L 4 . ) .
E 3  1 0 . 7
L r 3  8  . 5
I t 3  ? . 4
H 3  1 1 . 4
I i - _ r  0 . 2
E 3  1 2  . 0
E 3  4 . 5

O . 5 O m r r t

Acc l iqc

2 0
2 , o
2 A
1 5
t 5
t 5
1 5
1 5
1!. ,
1 5
1 ! .
1 5
1! .
1 5
1 . ,
1 ! r
1 l l

1 t
l l )
I l )
I r .
1 5
1 i '
1 5
l t

1 5
l ! r
1 5
1 5
I t r

1 5
1 5
, :o
' 24
'2( ' )

? C I

2 A



E v a l u a t e  D a i l y  L C S  R e p o r t

D a t a  f - - l e  :  C :  ' i H p C H E M \ 1 \ D A T A \ V O E 0 2  
2 g  . D

A c q  O n
Q : m n l  o

Mr:- :  c

M r n .  l i l - l F '
M a r : .  R F F  l - : r r

l { r  M a r  2 0 0 . 1  5 : 3 8  p m
L C S  5 O N C

:  1 6 M A R r J 4
M S  T r i t , e : : I r a l - r o n  F a r a m s  :  r i _ e i n t . p

M e f _ h o c l  :  r - ' : ' \ t { p C H E M \ l \ \ M E T I I O D _ q \ f  2 O f  O 3  .  M
T i  t l e  :  F I JLL  SC; \N
L a s t -  U p d a [ . :  :  ' f u e  l r l a r  1 a .  1 8  :  O  5 : 2 1  2 A 0 4
R F r s - r p o l t s ' . .  v  i a  :  M u l t r p l €  L e v e  1  C , - a l r b r - a t - r o n

V r a l :
O p e r a t o r :
T n s '  :
M u  I  L  _ r p l r :

( R T E  I n t e g r a t o r )

1
Raphe l lGS
GC/M-q Ins
r . 0 0

0 . i 1 0 0  I V r n .  R e l
I  5 ? i  l ' 1 a r : .  R e l

_:'f i'::"1
' v /  r  n i , l  ( lh lo r  rde
!, t r_tltoile t i-t, ln.:
i - - l t l r r t o e L .  l t a n e
. ,  I  I l t  i  1 - r l o t  o . t h r _ - n . . .

i v l * . : .  i tV l  . n i :  i ' h l o i - i d r -
L , . l  D r c l r f o r o . i t l r e i r e  r , L o L . r l r
I  ,  L  I l t  r : l t  I  o r c , , - f  } t , t 1 . .
l l t  L  , . r o t  o r m

l ,  . l  l l  r r r l t l  o t ' ( ) . - l , l t , : n t :
l ,  l ,  1  T r  i , r l t L r t t - . r , t t h a n c
i  l ; r  r -  Jror- r ' f  e  l -  rac I t l  r__.r  i .  c i . :
i i i : 1 i ; ; 1  , 1 1 a

T' r  i ' . ' ] t l  o roe  t  I ' Le  r re
t,  ,  . ) .  1l  i  r . l t  I  orc-tp ro;tane
l - l  1 - r . r 1 1 3 6 1  t  r t i i  L  1 r - 9 m i - t  l t a r t r -
, '  i  r , :  l ,  I  I r r c h l o r o p r o p e n e
I  I , l l t r :  l ,  I  I l i  c l t L o l - c \ p r o p e n e
I ,  |  , 2  T t  r c ' h l r - - r o e t h a n r
)  i  I  r  t ' o rno r '  1 t  L  o r -o r l . :  t  l r a  l i . :

' f , r l t l r - 1 1 r .

'  i '. '. t, .r a c h I o ro e t, he n e
r ' l r  L  r - . t  - r t be t - l  z  c  11e
i i f  l t i .  I  i t . : n7 ,ane
.1r , i  1  ' :11t1 (  tOt , . l f  

' )

: l t  v t ' ) n a
'  

,  |  , l  , 2 ,  T ' l t , r a c h l c - r r o e t _ h a n e
|  ,  )  , . ) . , ) .  T e t _ l a c h l  o r o . t _ f r a n e
i, 'F EOI\I 1 1
FRI I { ]N  L2
frRI ia,N 1 I  l
F r : - eon  -  2  2
[ ; ' t : - ; : c t t L  ]  41 l l

5 0 ?  M a x .  R .  T
I 5 0 e "

D e v  ( )  .  5 O m t n

L  I  l J  F  a  I ' a v  A t  P g , :

r  I  I  T - t-  r .  L 1  r l . 7  2 \

/ 8 8 . ! , 6 0  - 1 J . 1  2 ! :
2 . 3 8 1  E l  0 . 1  2 l r
- r , . 4 5 6  l i _ l  L 2 . t 3  ' . 2 0

3 . i r 8 5  E 3  L . 4  2 0
7 . \ 4 0  I i 3  1 3 . 9  2 A
( : . ' t ' t 5  E l  1 0 . 0  2 . a
1 . 7 1 2 ,  E 3  1 . 8  2 0
4 . 0 3 5  E 3  l t . 0  2 0
r , . 0 i , , a . ,  E l  l ! 1 . 6  . 2 ( . )
r - _ . .  o B 0  l , l 3  1 8 . 1  2 A
9 . f f  5  E 3  8 . 8  2 0
5 . 1 8 3  E 3  5 . 8  2 . A
J . t 9 9  E 3  1 2 . 9  2 A
r . . l 1 l ! l  f l l  1 ! . . 7  ? 0
6 . 1 ? 6  I t 3  1 1 . ! t  2 A
1, .  .  ! ,04 t t l  I  .  ,+  .21)
t . O c B  E 3  1 r . 4  2 0
[ , . 0 r : .  1  I i - ]  1 5 . 2  2 0
€ - . R J 4  E 3  1 1 . _ l  2 ( : )
5 . 5 5 3  E . - t  1 6 . 5  2 A
9  . ' 2 . 5  2  E 3  1 1  .  8  2 C )
4 . ' . 7 1 5  I i 3  ) . 4  2 ( . , )

L 7 . 5 7 4  E _ l  - 2 , . 9  2 0
1 0 . a r 4 l  F l l  1 . 4  2 0

5 . 1 4 0  I 1 3  1 1 . 1  2 0
' / . 1 8 5  

E 3  1 2 . l )  2 0
1 . 1 9 8  F t 3  1 9 . 1  2 , \
2 . 7 1  0  E 3  1 1 . 8  2 5
r r . 9 5 2  E - l  2 3 . 2  2 5
3 . q 4 4  E 3  1 5 . 5  2 5
f  . L 1 5  E _ l  1 7 . 8  ' , 2 5

I 1 I  C d

l -  ^ -

I

l

4
6
, /

B
9

L t )
t 2
1 i
L 4
1 5
L  t )

1 7
1 8
i  ! l

: ? 0
. a I
: t ,4
2 5
ta. '  /
2 B
2 9
- l o
3 l
3'.2
3 3
. 1 5
-l a.

4 3
4 . 1

AvgRIr

2  .  r . 4 A
( . , , ) ' / .  J 6 ( ,

2 . 3 8 9
3  . 1 ) 1  3
4 . 0 1 ?
8 . '/5 (-.
J  . ' . - t 2 6

7 . 8 5 0
4  . 9 ' / 9
- /  

.  \ t  l ? ,

7 . 4 2 0
1 A . f  l  7

\ . 7 7 - , '
4 . 4 ' . / t r
' 7 . 5 8 8

/  / , ' )  - j

,_. . 
'l 

l, 
'):

t . 4 9 5
' t  

.  L 4 5
7 . i l  l ,?.
4  . 7 f  - ) ,

1 0 . 4 9 1
5 . 2 0 6

1 7 . a ' / L
r 0 . 4 9 7

6  .  r ' 7 ' . 5
8  . 3 9 2
r:1 . t: tt i

3 . 1 4 t )
9 . 0 5 f r
3  . l , g ^ -
8 . 6 8 7



Chromatograms



F i l e
O p e r a l o r  :
A c q u i r e d  :
lns t  r r - rment  :
S a n r p r l t r  N a m e :
l v t  l s c  l n l o  :

V i a " i  N u m b e r :

A  b u n d a n c e

6 500000

6000000

5 500000

5000000

4500000

4000000

3500000

3000000

2500000

2000000

1 500000

I  000000

500000

0
Time- ->  2 .00  3  00  4 .00  5 .00  6 .00

C  :  \ H P C H E M \  1 \ D A T A \ r z o E O  2 2 3  . D
Raphe HG-s
7 a ,  M a r  2 0 A 4  2 : 5 8  p m  L l s r n q  A c q M e t h o d  1 2 0 1 0 3

G C I M S  I n s
F P 2  _  1 7 2 5 L  5
-qF- -q  i  FERO 15MAR0 4  1354 F ]
I

TIC:  VOE0223.D

7 . 0 0  8 . 0 0  9 . 0 0  1 0 . 0 0  1 1 . 0 0  1 2 . 0 0  1 3 . 0 0  1 4 . 0 0  1 5 . 0 0  . 1 6 . 0 0  . 1 7 . 0 0



F i l e
f f n * . r ; r l  o r

t f  - d t r  r  f  - r l ^

I n s t r  r i m e n t
\ : m n t a r  \ r m a. . ' ' ' ' l '

1 v l  . l  s c '  l n | a

v  I  ; l  L  l \ L lmJ - )e l

A b u n d a n c e

2 .3e+07

2 .2e+07

2 .1e+07

2e+07

1 . 9 e + 0 7

1 . 8 e + 0 7

1 . 7 e + 0 7

1 . 6 e + 0 7

1  . 5 e + 0 7

1 . 4 e + 0 7

1 . 3 e + 0 7

1 . 2 e + 0 7

1 . 1 e + 0 7

1  e + 0 7

9000000

8000000

7000000

6000000

5000000

4000000

3000000

2000000

1  000000

0
T i m e - - >  1 . 0 0  2 . 0 0

C  :  \ H P C H E M \  1 \ D A T A \ V O E  0 2 2 4  . D
R.,rphe HGS
I , , \  M a r  2 C t C 4  3 : 2 2  p m  u s i n s  A c q M e t h o c l  1 2 0 1 0 3

GC/ /M,q  Ins
F P 1  L 7 2 5 2 - 1 5  P 3
- q F S I / F E R O  1 6 M A R O  4  1 3 3 7  H B
I

TIC:  VOE0224.D

3 . 0 0  4 . 0 0  5 . 0 0  6 . 0 0  7 . 0 0  8 . 0 0  9 . 0 0  1 0 . 0 0  . 1  1 . 0 0  . ' t  2 . 0 0  1 3 . 0 0  1 4 . 0 0  1 s . 0 0  1 6 . 0 0  1 7 . 0 0



F i l e  :
O p e r a t o r  :
A r c r l - i  r  o r - l

I n s t r u m e n t :
S a m p l c  N a m e :
l v l  l s c '  t n l a  :

v  L a . L  N u r n n e r :

Abundance

21 00000

2000000

1 900000

1 800000

C  :  \ H P C H E M \  1 \ D A T A \ V O E O 2 3  O  .  D
Raphe HGS
L 6  M a r  2 0 0 4  4 : 3 0  p m  u s r n g  A c q M e t , h o d  1 2 0 1 0 3

G C / M S  I n s
F P 1  1 1 2 5 8  5  D F 5
S F S i F E R O  1 5 M A R 0 4  1 4 1 0  N 2
I

TIC :VOE0230 .D

1 700000

1 600000

1  5 0 0 0 0 0

1 400000

1 300000

1 200000

1 1  00000

1 000000

900000

800000

700000

600000

500000

400000

300000

200000

1 00000

0
Time- ->  2 .00  3 .00 4 . 0 0 8 . 0 05.00 6 . 0 0 7 . 0 0 1 0 . 0 0  1 1  . 0 0  1 2 . 0 0  1 3 . 0 0  1 4 . 0 0  1 5 . 0 0



t r i 1 e
O n a r :  t  r , r

A c q u i r e d
I n s t r : u m e n t
\ - m l r  |  ! r  t \ t t m o

t v l l s a '  1 r ] ; . )

V r a l  N u m b e r

A b u n d a n c e

2 1  0 0 0 0 0

2000000

1 900000

1 800000

1 700000

1 600000

1 500000

1 400000

I  300000

1 200000

1 1  00000

1 000000

900000

800000

700000

600000

500000

400000

300000

200000

1 00000

0
Time- ->  2 .00 3 . 0 0

C :  \ I JPCHEM\  1  \DATA\VOEO2 3  O .  D
Raphe HGS
1 5  M a r  2 A A 4  4 : 3 0  . p m  u s i n g  A c q M e t f r o d  1 2 0 1 0 3

G C / M S  I n s
F P 1  1 7 2 5 8 _ 5  D F l O
- q F S / F E R O  1 6 M A R O  4  L 4 I O  N 2
I

TIC :VOE0230 .D

4 . 0 0 5 . 0 0 6.00 7 . 0 0 8 . 0 0 9 . 0 0 1 0 . 0 0  1 1 . 0 0  1 2 . 0 0  1 3 . 0 0  1 4 . 0 0  1 5 . 0 0



I  t 1 e

O p e r a t o r
Acqr-t  i  r ' , :d
I n s t  r u m e n t
S a r n p  L e  N a m e
l v l  I  s f '  l l t : a

V i . a l  N u m b e r

C  :  \ H P C H E M \  1 \ D A T A \ V O E O  2 2 8  . D
Raphe HG-s
1 5  M a r  2 0 A 4  5 : 1 4  p m  u s i n g  A c q M e t h o d  1 2 0 1 0 3

G C I M S  I n s
F P 2  -  I t 2 5 5  - 5 A

S F S  i  F E R O  1 5 M A R 0  4  7 3 ' : 6  X 5
1

TIC :VOE0228 .DA b u n d a n c e

1 . 2 e + 0 7

1 . 1  5 e + 0 7

1  . 1  e + 0 7

1 . 0 5 e + 0 7

1 e+07

I  500000

9000000

8 500000

8000000

7500000

7000000

6500000

6000000

5500000

5000000

4500000

4000000

3500000

3000000

2500000

2000000

1 500000

1 000000

500000

0
Time- ->  2 .00 3.00  4 .00 5 . 0 0 6 . 0 0 7 .00 8 .00  9 .00  10 .00  11 .00  12 .00  13 .00  . t 4 .00  15 .00  16 .00  17 .00



F r  1 e
O r r o r :  | . n r

A c c r r  i r a r i

I  n s t  r u m e n t
Q :  r n n  l  c  J \ T :  m o! I '  

" t r  
'

l v L l s a  1 1 l l  l

\ / r : r  L  N u m b e r

Abu  nda  n  ce

2  8e+07

2  7  e+07

2 6e+07

2 . _ . e + 0 7

2 . 1 e + 0 7

2  3 e + 0 7

2  2e+07

2  l e + 0 7

2 e  + 0 7

j  9e+r- . ) i

1  8e+07

1  7e+07

I  6e+07

1  5e+07

I .1e+0 r '

l  3 e + 0 7

I  2e+07

'1  1e+07

I  e+07

9000000

8000000

7000000

6000000

5000000

4000000

3000000

2000000

1 000000

C :  \HPCHEM\  1  \DATA\WOA5 5B 5  .  I )
R a p h e  H G S
L 6  M a r  2 4 0 4

G C l M S  I n s
F p 1  -  A 4 2 2 2  - 5

s F S / F E R O  1 5 M A R 0 4  L 4 r 0  N 2
l

3 : 4 2  p m  u s r n g  A c q M e t h o d  N 0 2 1 3 0 4

TIC WOA65B5 D

T r m e - >  4 5 0  5 0 0  5 5 0  6 0 0  6 5 0  7 0 0  7 5 0 8 0 0  8 5 0 9 0 0  I 5 0  1 0 0 0  1 0 5 0  1 1 0 0  1 1 5 0  1 2 0 0



F r l e
O p e r a t o r
A c q u r r  e d
i n s  t  r u m e n t
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